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rnifzinmit L-dw^$n5^y n >im^ (mi^2 -231 
475^) (Dmi^mtmnibkmomm-fismim-t^o 




(cis) 



20 1, 2->X-2- yMu iyi^X3'^ti^^ytiJ\y^y^3LX-TJ]/^ V 5 VXgeg«?>fb^ 
fI]^lIj;*C^iSnt^SPiEg. 33. 33(1984)) o 



CHBraF HaS04 



F F 
F COOEt F COOH 

COOEt O 

AIBN *" ~ " 



JaiSSSU 1 p -Si- H H + H COOEt H^H ^ |^ COOH 
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iimm'^*^-ommf£7H.^^t h u zr^^ju^x cb u » s n h) lt*?*?. x 

d^o^;: (v^i'-:^;p ^ i X h »;- (Journal of Fluorine 

Chemistry), 49, 127(1990) Do 
10 *^J©g6^{i. 2-7;i'3j-o i/^ ay D/N->;<7;i'** i t>{:M, 2- 

X'^^nut^ oetTs (1) <i:v^9o ^/c. ftfecD^^-e^^tis^ 
> jR^<t<l.2-i/x-2- 7;v:tP>'^'pyp^N'y:<;;i/jff>K^ci*3&^&ns:: 




CO2R 



25 
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ss; (2) 

5 




(2) 



10 (set*'. R(iliIIB©S^ir^ LI ) 
$C>ic*^m S; (3) 



15 




(3) 



-Sx^ (2) 

25 
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^tz:!^mMlit. (1) tfzmt-M (3) l,2-'JT^y^^y^ 

tm^tt?>it^ (2) ommt^o 

5 $ t>JC*^HJ{d:, ^ (2) <Djb^Wn,2-i/X{re*oT. -CG2 

(1) *fc(i>fb^ (3) {cE^LTV^SiS^^^*^{i:^M^7K^i=^{- 
*<^§So «t>-&. (4) 



20 




(4) 



•^^^tiS^b^iiC (5) 

25 NbCHCOOR (5) 

(6) 
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CH2=CHC00R' 



McCoy ) ©:3^ Ci;k -r-yn^r. i^^-i-j]/ :t:f T^U*> ^liJJl^ 
5 vifix^f (L McCoy, J. Am Chem. Soc), 80. 6568(1958)) iZ^\i^X^ 
^TK^^^-^t. (7) 



tok^i»U^(8) 



20 (iC*. Rti^lJcid^^^OT-'i/^^^i^^^-ro ) 

(1) s ib^ (2) fc^CK^k^ (3) {Cjol^T. -COz Rfi«^ 

rh^i/^;v>H-;i^ 'rv>^^^♦>:^^^^^^-/l^ m=«i:^h4^*>^>'k^^->'i' 
t/c. 'fb^ (1) *5.l:a^^b-^ (3) {c^jl^Ts x■Tr^$n^^^^y>'^*^ 
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5 tt^^ho 

1. 2- ^ y X h U y f-V > i^.T i ^^^i-/ ^U>'JTl>^ 

25 100^ (bar ) <D$Effl©EE:<J*>t>3ltmSo if t L < 1 StB&6^C>50^ 

E (bar ) ofgffiA^t>S{*nS7K^#:^BE'ell^irrs^D*^J;l^o 

*Sfe<&IISg-rs{-«. l^v'i/o^k^ (1) i^ti^b^ (3) (cStLT. 
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5 ^^&3i:M^^t>-frSc:t{cj;oT. (i) (DiLmt^Liztt. L 
*^fcWJ;<^l:^ (2) «-#Sc:i**T?tSo -fk^ (3) *^^»t>^ 1^ 
m^LX^t^ (2) ^»SC<i:*^*T'$5o 

15 1, 2- h -5 >x-2- yMu v'^ DrD/s'y:^;l/4-:>^^{i. ii 

om^^Sm-t^m(D^^mf6 ti)<X^ l. 2- v^x-2- y n 
25 ^ n:/D/N->;<7>'l/7^'>'^{i. #§B¥2 - 2 3 1 4 7 5-^IB|go:^h&{C«fcorftn 
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5 h^VXtV^^o 

1 ] 2-:^an-2- yjvyj-v-l- i/i7uzfu/'^ytiJVif>:yWi3^=f')\/^ 

v^^oppfrJ':/ 10 mUCxh^^X (h'J>'x->'WT-l?:J' i^ov^i^A 16. 
9 iiig^in:iTj^/l?Lyi^x t&*©*U'+i^-v'--:/X 4/U 370 mg^in^^o 

=i'>><fXSSffl^T{Ci^Tyi^i^;l/ 2.5 omol ©v^^pp;<:^>^ 5.3 ml 

mrWTWis mim.^^-^ < «9m{cML/::o :^X:?nv h^57>f -{cJioT 
15 ^^fUci^m. SlSS^^I^ 100%. JlX^l%. '>X: >X=1. 59:1.0T*S 

: 60 - 65 XI/20 - 24 imiHg 
'H-NMR(CDCls): 

20 (5:1.30(3H, t, J = 7. 3 Hz), 1.69(1H, td, J = 7.3, 9.3 Hz), 
2.24(1H, td,_J = 7.8. 16.1 Hz), 

2.38(1H, ddd, J = 1.0, 7.8. 10.0 Hz), 4.22(2H. q, J = 7.3 Hz). 

6 : 1.31(3H, t. J = 7.3 Hz), 1.83 - 1.94(2H, nO, 
25 2.54(1H, ■), 4 23(2H. q, J =7.3 Hz). 

m%7YM\t-)- h U -i? A 80 g m N- ^;U>^;l/AT ^ K 1000 ml \zm^ L> 
Z(Dmfm.\:.T^ V Jl^EM.y^Ji^^XT'Jly 352 ml ^^mTiZSO^XmTL 
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384 g (11X^4%) LT#t>tl^o 
j^j^^ : 96 - 105°C/1 imiiHg 
'H-NMRCCDCla) d : 

10 1.44 and 1.49(9H, each s), 1.61(3/5H, dd. J = 6.8, 9.8 Hz), 

1. 88(1H, d, J = 8.8 Hz), 2.10(2/5H, dd, J = 6.3. 7.8 Hz). 
2.37(2/5H. dd, J = 7.8, 9.8 Hz), 2.60(3/5H, dd, J = 8.8, 8.8 Hz), 

3.78 and 3.81(3H, each s). 

[#%^3] 2-j^PP-2- h^>>>^;i/7K^ywi- i/^u-^u^^y^Ji/Tj^^ 

15 M 

2-||=jSiy h^i/tiJ\/t'-Jl^-l- ^ n n-1- v'^ p -/a/ N'v* 
JiXx;l/ 158 g^v'^PP^r^y 350 ml {C^PU CC-^ h U 7;l/^Pi^ 1 
60 ml ^rnxma-e 6 Nrffliiit L^o Wjm^^Wmm^ U ^i^fCn-N^I^ 
y^m^o ^i:ya^ffi<&aimLTn->s4^-9->'Ti!fe^U 2-^'pp-2- ^ h4r'> 
20 :^;l/4-:-;l^l- '^i7^'fu^<^yii)Vif.-yWL 116 g (iRW^ ^^MfefeSiLT 

__#_t>*i:fco 

mu^: 77.7 - 79.1 "C 
'H-NMRCCDCh) 5 : 

1.76(2/5H, dd. J = 6.8. 9.8 Hz). 1.95(3/5H, dd, J = 6.3, 7.8 Hz), . 
25 2.01(3/5a dd, J = 5.8, 9.4 Hz), 2.20(2/5H, dd, J = 6.8, 7.8 Hz), 

2;47(2/5ft dd, J = 7.8, 9. 8 Hz), 2.72(3/5H. dd, J = 7.8, 9.3 Hz), 

3. 79 and 3. 83(3a each s). 

|^%|fiJ4] l-^ap-2- ■7;i/;j-p-l- p:/p/N°y;^;u^:>^p<f->>i/x 
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00 ml ^in^. $ t>{w7K^^b:^ h y a 24 87 g^TK 300 ml {C^^L^^^ 

5 : 6oomi/min) ^m^mTizmALtio mmj^. mmK IN TKi? 

iti- V U A7i<^^Jnx.T pH 8 - 9 i L/cm^ i^^tiu/^ > 250 ml "^2 

r:ra©^k^cDfflM'^ 75 g ^»/c (i/X : h^>X=3 : 2) o iift. ^ 
MLfdm^WSr^ pH 2 - 3 \zm&Lfz<D-^^ vf^OD^^'MGO ml-e2|HM 
10 mt-SClifcj^J?. 23.1 g IsIiRLy::o SjeiSlfe^©IIS©igm> SJtCi: 
jR^W'>X{*:i h ^ >';^<*:^tn±-T 76. 4 % (mm^miO -^tb-^fZo 

i/7.# : 79 - 81 °C/40mn«g 
15 h-^ VXf*:: 83 - 85 tJAOiinfflg 
•H-NMR(CDC1,) ; 

5 :1.63aH. ddd. J = 12.2, 8.8, 6.8 Hz). 
2,46(111, ddd, J = 23. 4, 8.8, 4.9 Hz), 
20 3.85(3H, s), 4. 88(1H, ddd, J = 63. 0, 6. 8, 4. 9 Hz). 

5 : 1.69(1H, ddd. J = 21.5, 8.3, 4.4 Hz), 
1. 98(1H, ddd, J = 16. 6, 8. 3, 6. 8 Hz), 
3.80(3H, s). 4.88(1H, ddd. J = 64.5. 6.8, 4.4 Hz). 
25 lUfeMl : 2-7 ;l/:t P -1- $/ ^ a ^ :/7!7 iS/Hp. >igx^;l/j.:;^-r;l/ 

^Tizfuy^>ijj\/ii(>mJ^^Jl^ 0.5 g h5:/X=1.4:l)> -5^-— 

;l/ 0.5 ml *5i:afx^y-/l/ 5 ml ^t\^tL^. \,2-Jr % J y 0.54 g ^ 

m^. iipjE7KS^'x3?fflmT (50 kgf/cmo Kwi^-^u^m^Lfzo mmj 

1 0 
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<telb^ 100%. W 88.9 i^T. : h5VX=1.4:l "e^ofco C®^ 

5 i^Tsi^ : 76. 5 - 77 "C/SO nmHg 
: 63 - 64 °C/50 nmHg 
■H-NMRCCDCh) ; 

6 : 1.11 - LIBOH. m), 1.29(3H. t, J = 7.1 Hz), L75 - 1.84(2H. aO, 
10 4.20(2fl.. q. J = 7.1 Hz). 4.73aH, dm, J = 65.1 Hz). 

5 : 1.24 - 1.34aH, m), 1.27(3H, t, J = 7.1 Hz), 1.41 - 1.49(1H, m), 
2.04 - 2.11(1H, m), 4. 14(2H, q, J = 7.1 Hz), 
4. 80(1H. dm, J = 63. 5 Hz). 
15 mm 2 : 2-7;l/;tP-l- p-/p/<>:^;l/7K>m 

^uyD/N*y:^7;l/7i?>S? i.O g ('>X : h-7yx=1.2:l ) > ^^--y^^'l^ 1. 
0 ml*;J;afJi^ y -yl/ 10 ml^jjQ^fz^. 1, 2-v^T ^ ^ Jc^ > 4. 34 g ^jta^. 
MB&J^:VX^ffl^T (10 kgf/an*) . WVm^^m^Lfio ^jmrWA 

100 1R^1%> v'X: h5:/7.=1.2:l "tf^ofCo t/l. CCD:^E5fe«0 
^^^•r- ^ t) Tab ^ ;fco 

: 73 - 74 
25 h 7>X#:: 46 - 48 *t 
'H-NMR(CDCls) ; 
'y7.W : 

5 : 1.18 - 1.29aH, m), 1.78 - 1.89(2H, m), 4.80(1H, dm, J = 64.5Hz), 
10.26(1H, b). 

1 1 
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5 : 1. 31 - 1. 42(1H, m), 1. 49 - 1. 60(1H, m). 2. 04 - 2. 13(1H, m), 

4.85aH. da J = 63.5 Hz). 10.20(lft b). 
IIKg^JS ; 2-7;l/;^P-l- i/^P'^o^N'>>;»;l/»*yigj:f-;l/xx-r;l/ 

^ ayD/N-i/:^;l/7K>mi5=-;l' 211 mg (fDSfeUx^C^ijW^TO^ 33, 33(1984) 
Oymk\Z.^'^X'mZo i^X: h^>7.=0.8:l ) . 5X^n'^ v^'i? (55X ^ 
tK (wet) )40 nig*;ckCKJ^^>'-;P 8 ml ^U^fz.^-. 1,2-v'T^ y J^:^>90 m 
g ^ijn;t> JaE7K^:^*X5?ffl^T (50 kgf/cm^) {c^-e48I^^^L/2o 
10 «^T^s «di<£rii[*U «<b^^t?Rf6^^;yx^' h 7 >f -JC J; 
*)^^*f LytiSm. SlCSi^k^S^. JRTO^x K'5:/X=0.8:l "eafeo/i 

o . 

3r->:?L/-y{C:7yvXF«3l^^AtU COtfi-, 2--/p^-2- 7;l/:tP-l- 
15 ^PT'P/N'^i^yl/Tjfy^ji^;!/ 0.5 g (i/X : h5>X=0.8:l ) ^ 

^JV 0.5 ml :fcJ;tKir5^y-;l/ 5 ml ^Ija^tzm.. \,2-'JT ^ J 0.43 g 
^m^. 7j^#xS5mT (1 kgf/anO ^-mNrFH^jgJ^L/ro mjmj^. 

20 I^SfegljS ; 2-7;l/;tP-l- pyp/^°>':^;U;^:>^ 

_ .^r-A^u-T'tc^^xrtliS^Atis Cioct'tc. 2-7'p^^-2- 77l/si-p-l- 
i^pT'P^N'V^yl/TK^i! 183 mg (v'X : h5>X=0.8:l ) ^ 5X^n'^ v'C^A- 
^ (55X wet) 20 mg^^J:t;fx;5^y-;l/ 1.8 ml 1,2-v^Ti ^J^;^ 

> 130 mg ^iDx.. inffiTK^/yx^ii^T (50 kgf/anO m^-^^^mH^Lfz 

-JCJ:*9^*fL/a|sS^> KJ6l£{b^ 100%. JR^3K. v'X : h5>X=0.8:l 

^^J6 : 2-7;l/:tP-l- $/^pyp/N'y^;l/;KyB? 
Ji--hi^l/-7'(C;^5Xrt^<£rAtU C©tf(w, 2-yp^-2- VJVyirv-l- 
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^w^u^^yfjMym 0.5 g Ci/:^: h7yx=0.8:l ) . •7^---y'^>'^ 0. 
5 viliS^Xf^^ y -JV 5 ml ^iMPifz^. h iJ^^y 0. 49 g ^iWX.. 
tM^^x^HOT (1 kgf/cm') {c^-mi^^^L/io SlSS^m ftfell^ 

5 SJXiW 100%^ i/X : h'7yX=0.B:l "V^-z^iZo 

:i^nyo/NV:^yl/jK>i^if->'W 0.5 g 0>;^ : h5>'X=1.4:l ) . 5;^-— 
>5r;i/ 0. 5 ml ^JcfcU^i^ >' 5 ml ^iJOPLizm. 1, 2- i y x^J^ > 0. 18 g 
10 ^jta^s iPffi7M^:j!f:5^irffl^ (10 kgf/anO |imT?48l^f!ai*^L^ Rrt3«^ 

^:^L;fci^S^. SfS^^b^5%s i|X^l%> : h^>X=0.3:l T^o^o 
I^Sfefflj 8 : 2-7;l/^D-l- '>^pypvN°>^;i/;KV@? 

hiJ'U-T/fc^^xrtlti^Ans co4'{c. i-:J^pp-2- yMv-i- 
15 ^pyp/^V;<;;^^^:>g? 0.5 g : h5>X=0.8:l ) ^ ^^-^y^^'W 0. 
5 ml*3<kOfi:$'y->»P 5 ml ^to^/^m. h2-'JTiy^^y 2.17 g ^ftl^. 
ftlBE7Mg75fX5?ffl^T (10 kgf/cmO JC^-e24l^F^S9^Lyto 5*6*I7^n «l 

ifSm> SlSflteW 100%. lRW%x i/X: h5:^X=0.1:l Tfeoy^o 
20 ±I3#%^«J 1 *5cttK^i»J K 3s 4> 7{c4ol-^T^L^#X^PVh^5 

t)^hs\ TC-WAX (GL Sciences) 30 m x 0.25 mm 0 

>i'>>'x^':j'-ag[: 200 

25 tfeffi^ag: 200 *0 

2-:^'pp-2- yjvtu-i- v'^'pyp/N'v:^;i/5Ky^j^^;^ 
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ijyM. : Unisole F-200 (GL Sciences) 6 FT x 2 mm 0 
10 :^yJ>,fmi 140 

>r>i?i^^-aK: 200 t 

^aiS^yjEr: 200 

15 2-:J'Dn-2- i/^m-fu^^ytuVyf^^^ilZ^^ 

l-^DP-2- ■7;l/;fi3-l- >'^^yp>'"«>:^>'^^>^:12.4^3• 
2-7;l/;rci-l- i/^'n^^p/N'i/^^W-*^®^ ; 

'>X#::8.5^^ h 7 V'X^*: : 2. 7 ^ 
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8. ^ (2) (Dib^m,2-UXWVp-^X. -CO2 Rl^^^t^'-y^ 

10 f^imsmm^ 

9. ^(1) 



15 




X 



(1) 



25 
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